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Question 1 Which of the following medications does NOT need constant monitoring? 
Finish review eset 
ar Select one: 
flag question 
eee Digoxin * 
Phenytoin ® 


Question 2 
10: 3785 


Corect 


Theophylline x 


Ibuprofen ¥ 
Pre Rose Wang (ID:113212) this answer is correct. Ibuprofen has a relatively large 


therapeutic window and requires no monitoring. 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics and pharmacokinetics 

LEARNING OBJECTIVE: 

To identify what medications have narrow therapeutic windows. 
BACKGROUND: 


The therapeutic window of a drug is the range of plasma concentrations that can treat the disease effectively 
with minimizing the possible severe side effects or toxic effects. The minimum effective concentration (MEC) 
is the minimum concentration of a drug in serum required to produce a desired pharmacological effect in 
patients, The minimum toxic concentration (MTQ) is the minimum serum concentration of a drug to produce 
a toxic effect in most patients. The therapeutic window is the plasma concentration range between the MEC 
and the MTC. Certain medications have small therapeutic windows and require careful dosing and 
monitoring to avoid any potential harm. Some medications with a narrow therapeutic window include 
digoxin, phenytoin, theophylline, and procainamide. 


RATIONALE: 

Correct Answer: 

(Option #4): Ibuprofen has a relatively large therapeutic window and requires no monitoring. 
Incorrect Answers: 


(Option #1): Digoxin has a narrow therapeutic window and requires monitoring. 
(Option #2): Phenytoin has a narrow therapeutic window and requires monitoring. 
(Option #3): Theophylline has a narrow therapeutic window and requires monitoring. 


TAKEAWAY/KEY POINTS: 


Medications that have a narrow therapeutic window must be carefully monitored to prevent toxic effects 
Some medications with a narrow therapeutic window include digoxin, phenytoin, theophylline, and 
procainamide. 


REFERENCE: 


[1] Rowland, M., & Tozer, T. (2011). Clinical pharmacokinetics and pharmacodynamics, Philadelphia: Wolters 
Kluwer-Lippincott William & Wilkins. 


The correct answer is: Ibuprofen 


In which of these forms of administration is the drug accumulation effect most evident? 


Select one: 
IV bolus # 
Single oral tablet % 


Multiple lV : 
eee Rose Wang (1D:113212) this answer is correct. Multiple IV dosages rely on the 


accumulation effect to reach an effective Cy. 


Sublingual * 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify what dosina methods are affected hy the accumulation effect 


Question 3 
10:3726 


Corect 


P Fia 


Send Feet 


BACKGROUND: 


When a drug is given in multiple dosages, this causes a drug to accumulate in the body until dosing ceases. 
This is known as the accumulation effect. Drug accumulation is dependent on the frequency of drug 
administration and the half-life of the drug. When the dosing interval is long relative to the elimination time, 
accumulation is low. When the dosing interval is short relative to the drug elimination, accumulation is high 
accumulation is inversely proportional to the fraction of the dose lost in each dosing interval. Multiple IV 
dosage relies on the accumulation effect to reach the effective Cp. IV bolus doses, single oral tablets, 
sublingual doses, and inhalation doses are often single doses and accumulation effects do not have much 
effect on them. 


RATIONALE: 

Correct Answer: 

(Option #3): Multiple IV dosages rely on the accumulation effect to reach an effective Cp. 
Incorrect Answers: 


(Option #1): The IV bolus is a single dose and thus no accumulation effect is shown. 

(Option #2): The Single Oral Tablet is a single dose and thus no accumulation effect is shown. 

(Option #4): Sublingual doses are often singular and designed for quick absorption into the bloodstream, 
not for accumulation. 


TAKEAWAY/KEY POINTS: 


Drug accumulation is dependent on the frequency of drug administration and the half-life of the drug. 
Multiple IV dosage relies on the accumulation effect to reach the effective Cp. IV bolus doses, single oral 
tablets, sublingual doses, and inhalation doses are often single doses and accumulation effects do not have 
much effect on them. 

REFERENCE: 

[1] Winter ME. Basic Clinical Pharmacokinetics. Vol 5th ed. Philadelphia: Wolters Kluwer/Lippincott Williams & 
Wilkins Health; 2010 Page 5. 


The correct answer is: Multiple IV doses 


A new protein toxin is known to combust in the presence of blood. 


If taken orally, which of these is NOT an obstruction to the toxin encountering blood? 


Select one: 
Stomach acid% 
First ow 
ieee Rose Wang (1D:113212) this answer is correct. Although drugs are metabolized before 
effert they reach systemic circulation, they enter the bloodstream of the hepatic portal vein 


before the first-pass effect. 


Proteases X 


Contact times % 


Marks for this submission; 1.0/1.0. 


TOPIC: Pharmacokinetics 
LEARNING OBJECTIVE: 
To identify the effect of the first-pass effect on toxins. 
BACKGROUND: 
First-pass elimination is a phenomenon of drug metabolism whereby the concentration of a drug is greatly 
reduced before it reaches systemic circulation. First-pass elimination involves the following steps: 
1. Passes from the gut wall into the portal circulation 
2. Portal blood transports the drug to the liver 
3, The drug may then pass into the systemic circulation 
4, Drug metabolism may occur in the intestinal wall or blood 
5, Extensive metabolism may occur in the liver 


6. Live may excrete drugs into the bile 


7. Overall drug concentration reduced 


As the protein toxin combusts in the presence of blood, the first-pass metabolism will cause the toxin to 
come in contact with the blood. Stomach acid can degrade the toxin before it enters the blood. Proteases are 
known to dearade proteins, and the toxin is a protein. Absorption into the bloodstream requires sufficient 
time for absorption and ifa toxin is moved too quickly, it will not be absorbed. Uptake channels must be able 
to absorb, and if the size is too large, the toxin will not be absorbed if it is too large. 


RATIONALE: 
Correct Answer: 


(Option #2): Although drugs are metabolized before they reach systemic circulation, they enter the 
bloodstream of the hepatic portal vein before the first-pass effect. 


Incorrect Answers: 


Question 4 
1D: 3787 
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Question 5 
10:3788 
Corect 


Y flag question 


(Option #1): Stomach Acid can degrade drugs before they are absorbed into the blood. 

(Option #3): Proteases are known to degrade proteins, and the toxin is a protein. 

(Option #4): Absorption into the bloodstream requires sufficient time for absorption and if a toxin is moved 
too quickly, it will not be absorbed, 


TAKEAWAY/KEY POINTS: 


As the protein toxin combusts in the presence of blood, the first-pass metabolism will cause the toxin to 
come in contact with the blood. Stomach acid can degrade the toxin before it enters the blood. Proteases are 
known to degrade proteins, and the toxin is a protein. Absorption into the bloodstream requires sufficient 
time for absorption and if a toxin is moved too quickly, it will not be absorbed. Uptake channels must be able 
to absorb, and if the size is too large, the toxin will not be absorbed if it is too large. 


REFERENCE: 


[1] Rowland, M., & Tozer, T. (2011). Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters 
Kluwer-Lippincott William & Wilkins. 


The correct answer is: First pass effect 


If a drug with nephrotoxic effects is subjected to hemodialysis, the hemodialysis process will most likely: 


Select one: 


Decrease Cp V 
and prevent 

renal 

accumulation 


Rose Wang (ID:113212) this answer is correct. Hemodialysis decreases the 
blood Cp by removing the drug from the bloodstream similar to renal filtration. 
It also bypasses the kidneys to prevent renal accumulation. 


Decrease Cp and promote the renal accumulation % 
Increase Cp and prevent renal accumulation % 


Increase Cp and promote the renal accumulation % 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify the effect of hemodialysis on nephrotoxins. 
BACKGROUND: 


A nephrotoxic drug is a medication that produces toxic effects on the kidney. This is usually caused by 
accumulation and causes a decrease in kidney function. Hemodialysis is a process of purifying blood in a 
person whose kidneys are dysfunctional. It is the choice of renal replacement therapy. Hemodialysis clears 
medications in a similar manner to renal filtration and as such would cause a decrease in blood plasma 
concentration (Cp). Furthermore, hemodialysis removes the medication straight from the blood, without the 
need for the kidneys, and would prevent nephrotoxic drugs from accumulating in the kidneys. 


RATIONALE: 
Correct Answer: 


(Option #1): Hemodialysis decreases the blood Cp by removing the drug from the bloodstream similar to 
renal filtration. It also bypasses the kidneys to prevent renal accumulation. 


Incorrect Answers: 


(Option #2): Hemodialysis bypasses the kidneys preventing renal accumulation. 
(Option #3): Hemodialysis decreases the blood C, by removing the drug from the bloodstream. 

(Option #4): Hemodialysis decreases the blood Cp by removing the drug from the bloodstream similar to 
renal filtration. It also bypasses the kidneys to prevent renal accumulation. 


TAKEAWAY/KEY POINTS: 


Hemodialysis decreases the blood Cp by removing the drug from the bloodstream similar to renal filtration. It 
also bypasses the kidneys to prevent renal accumulation. 


REFERENCE: 


[1] Rowland, M., & Tozer, T. (2011). Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters 
Kluwer-Lippincott William & Wilkins. 


The correct answer is: Decrease Cp and prevent renal accumulation 


Cyclosporine is commonly used in organ transplantation. 
What is its role and what is the effect of an insufficient dose? 


Select one: 
Blood Replenishment and Hypovolemia * 
Antihypertensive and High Blood Pressure ¥ 
Antibiotic and Infection X 


Immunosuppressant ¥ 


an Gagin Rejection Rose Wang (1D:113212) this answer is correct. Cyclosporine is an 


immunosuppressant whose insufficient dosage results in organ rejection by 
the host. 


Question 6 
10:3789 
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Marks for this submission: 1.0/1.0, 
TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify the function of cyclosporine. 
BACKGROUND: 


Cyclosporine is a lipophilic peptide that has powerful immunosuppressive and immunomodulatory 

properties. It is indicated for the prevention of organ transplants and treatment of psoriasis, rheumatoid 

arthritis, and nephrotic syndrome. Cyclosporine is a calcineurin inhibitor and binds to cyclophilin-1. This 

inhibits calcineurin and prevents the activation of NF-AT. NF-AT is a transcription factor that regulates the 

production of pro-inflammatory cytokines, Insufficient doses of cyclosporine result in organ rejection by the 
ost. 


RATIONALE: 
Correct Answer: 


(Option #4): Cyclosporine is an immunosuppressant whose insufficient dosage results in organ rejection by 
the host. 


Incorrect Answers: 
(Option #1, 2, 3): Cyclosporine is an immunosuppressant. 

TAKEAWAY/KEY POINTS: 

Cyclosporine is an immunosuppressant whose insufficient dosage results in organ rejection by the host. 
REFERENCE: 


[1] Rowland, M., & Tozer, T. Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters Kluwer- 
Lippincott William & Wilkins. 


The correct answer is: Immunosuppressant and Organ Rejection 


If the half-life of a drug is 3 hours, what is the ke? 


Select one: 
0.23 hiv 
Rose Wang (ID:113212) this answer is correct. 
The calculated Kais 0.23 ir’. 
2.08 H% 
3.00 h1 X 
3.42 h“ X 


Maris for this submission: 1.0/1.0 
TOPIC: Pharmacokinetics and Biopharmaceutics 

LEARNING OBJECTIVE: To determine the Ka for first-order elimination. 
BACKGROUND: The following equation can be used to determine the Ke from half-life: 
halflife = = 

SOLUTION: 

Step 1: Rearrange the half-life formula to solve for Kes 


<e, — In(2) 
halflife = 52 


hye ia 

ka = mafie 

Step 2: Substitute the values and solve. 
In(2) 

ka = half life 

ka = 0.23 h! 


Always make sure to check your units to make sure they cancel out and you are left with the desired units. 
Answer: The kis 0.23 h. 
RATIONALE: 


Correct Answer: 


(Option #1): The calculated Kei is 0.23 nt. 


Incorrect Answers: 
(Option #2): The calculated Kei Is not 2.08 h. 
(Option #3): The calculated Key is not 3.00 h". 


(Option #4): The calculated Kelis not 3.42 h". 


Question 7 
1D: 3790 
Corect 


Fag question 


Question 8 
10:3791 


Corect 


The Ka can be calculated by rearranging the following equation: hal fli fe — za 


REFERENCE: 
[1] Ansel, H. 
The correct answer i 


„ & Stockton, S. J. Pharmaceutical calculations (15th edition.). Philadelphia: Wolters Kluwer. 
0.23 ht 


If the Ka of a drug is 0.099 h“, what is the half-life in hours? 


Select one: 
5 hours X 
6 hours % 


T hours V. 
Rose Wang (ID:113212) this answer is correct. The calculated half-life is 7 hours. 


8 hours X% 


Maris for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics and Biopharmaceutics 
LEARNING OBJECTIVE: Determine the hatt-life of the drug. 


BACKGROUND: The unit of Ka (h1) confirms the first-order elimination. The following equation can be used to calculate the half-life for 
first-order elimination. 


half life = $98 


SOLUTION: 

Step 1: Substitute the Kai into the following formula: 
half life = 2% 

half life = © 
half life =7 

Always make sure to check your units to make sure they cancel out and you are left with the desired units. 


Answer: The half-life of a medication with a Ka of 0.099 h! is 7 hours. 
RATIONALE: 


Correct Answer. 
(Option #3) The calculated halt-ife is 7 hours. 


Incorrect Answer: 
(Option # 1) The calculated nair-ife is not 5 nours. 
(Option # 2) The calculated half-ife is not 6 hours. 
(Option #4) The calculated half-life is not 8 hours. 


TAKEAWAY/KEY POINTS: From the unit of Key (h), identify that the drug is following first-order elimination and solve the problem using the 
first-order half-life equation. 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 7 hours 


In a drug with a half-life of 2 hours, what percent of the dose remains after 6 hours? 


Select one: 


125% ¥ 
Rose Wang (ID:113212) this answer is correct. The calculated percentage of the drug is 


Marks for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics and Biopharmacokinetics 

LEARNING OBJECTIVE: 

To determine the percentage of dose remaining afer a certain number of half-lives. 
BACKGROUND: 

The number of half-lives can be calculated by the following equation: 


ives — tal time 
number of half lives = italine- 


Then, the percentage leftover can be calculated by the following equation: 
percent leftover = (5)" 

SOLUTION: 

Step 1: Calculate how many half-lives occur after 6 hours. 


number of half lives 

number of half lives = 

number of half lives = 

Step 2: Substitute the number of half-lives to find the percent leftover. 
uf 


percent leftover = (4)" 


percent leftover = (4)* 
percent leftover = 0.125 x 100 
percent leftover = 12.5 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 12.5% of the drug is left over after 6 hours. 

RATIONALE: 

Correct Answer: 

(Option #1): The calculated percentage of the drug is 12.5%. 


Incorrect Answers 
(Option #2): The calculated percentage of the drug is not 20%. 
(Option #3): The calculated percentage of the drug is not 25% 
(Option #4): The calculated percentage of the drug is not 30%. 


TAKEAWAYIKEY POINTS: 
The percentage of the remaining dose will be half of the initial concentration after each half-life. 

REFERENCE: 

[1] Ansel, H. C, & Stockton, S. J. Pharmaceutical calculations (15th edition.) Philadelphia: Wolters Kluwer. 
The correct answer is: 12.5% 


Question 9 A patient weighing 70 kg is given 1200 mg of a drug intravenously, every 6 hours. The volume of 
1D: 3792 distribution for this drug is shown to be 5 L/kg, and the ka is shown to be 0.25 h`". 


What is the average Cp for this drug? 


Select one: 


0.143 mg/L% 


2.29 { 
TeL Rose Wang (ID:113212) this answer is correct. The calculated C, of the drug is 2.29 


mg/L. 


3.47 mg/L X 
4.05 mg/L X 


Marts for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics and Biopharmaceutics 

LEARNING OBJECTIVE: 

To determine the average Cp for drugs. 

BACKGROUND: 

The following equation can be used to determine the average Cp of the drug: 


Where, 
Cp = average plasma concentration (mg/L) 
Va= Volume of distribution (Likg) 

Key = First order elimination rate constant (h`!) 
T = time interval (h) 

Dose = dose of the drug (mg) 
SOLUTION: 

Step 1: Identify the given values. 
Vd=5% 

Mass = 70 Kg 

T =6hr 

Kel= 27. 


Question 10 
1D: 3793 


Corect 


Faga 


Dose = 1200 mg 


Step 2: Substitute the values into the average Cp formula. 


= Dose 
Cp = VaxtxMasexKil 
= 1200 
Cp = Sanoo 
Cp = 2.2978 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: The average Cp of the drug is 2.29 mg/L. 

RATIONALE: 

Correct Answer: 

(Option #2): The calculated C, of the drug is 2.29 mg/L. 


Incorrect Answers. 
(Option #1): The calculated Cp of the drug is not 0.143 mg/L. 
(Option #3): The calculated Cp of the drug is not 3.47 mg/L. 
(Option #4): The calculated Cp of the drug is not 4.05 mg/L. 


(Option #6): The calculated C, of the drug is not 8.22 mg/L. 


TAKEAWAY/KEY POINTS: 
The average plasma concentration of the drug can be determined by the equation: Cp = q->-2%#*—-— using the volume of distribution, 
dose and time interval 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 2.29 mg/L 


What is the clearance for a drug with a Kei of 0.0025 min“ and a Va of 1000 L? 


Select one: 


150 L/h Y ee 
Rose Wang (ID: 113212) this answer is correct. The calculated clearance is 150 L/h. 


15000 L/h % 
25L/h X% 
0.0025 L/h ¥ 


Marks for this submission: 1.0/1.0, 
TOPIC: Pharmacokinetics and Biopharmaceutics 

LEARNING OBJECTIVE: To determine the clearance 

BACKGROUND: The following equation can be used to determine the clearance: 
diz 

wnere, 

Va = volume of distribution (L) 

Key = elimination rate constant (h) 

CI = clearance (L/h)SOLUTION: 


Step 1: Identify the given values and convert ke into minutes. 


a e 
Va = 1000 L 

Step 2: Multiple Ke by Vato find clearance. 
Cl= Ka - Va 

Cl= 0.15 h™ - 1000 L 

Cl= 1504 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: The clearance of the drug is 150 L/h. 

RATIONALE: 

Correct Answer: 

(Option #1): The calculated clearance is 150 L/h. 


Incorrect Answers. 
(Option #2): The calculated clearance is not 15000 L/h 
(Option #3): The calculated clearance is not25 L/N. 

(Option #4): The calculated clearance is not 0.0025 L/h. 


‘TAKEAWAY/KEY POINTS: 
The clearance can be calculated by the following equation: Cl = Kai - Va 
REFERENCE: 


[IJ Ansel, H. C., & Stockton, >. J. Pharmaceutical calculations (15th edition.). Pniladelpnia: Wolters Kluwer. 
The correct answer is: 150 L/h 


Finish review 


